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Our understanding of relationships among Apiales and
within Araliaceae has progressed considerably in the
last decade thanks to numerous molecular phylogenet-
ic studies. It is now clear that traditional infrafamilial
systems of classification of Araliaceae fail to reflect
evolutionary relationships and that the morphological
features on which they were based exhibit high levels of
homoplasy. Recent studies have provided a very differ-
ent picture of relationships in the family, and are rapid-
ly converging on a consensus that allows us to review
the status of the 41 genera currently recognised in
Araliaceae and to consider alternative circumscriptions
for those that are not monophyletic. Twenty-four small
and medium-sized genera are unlikely to be modified,
whereas five others (Dendropanax, Oreopanax,
Osmoxylon, Pseudopanax and Sinopanax) may require
changes in circumscription. The status of four other
small genera is not yet clear, but the two largest genera
will require considerable re-alignments: Polyscias (c.
150 spp.), which is paraphyletic with respect to six other
genera, and the polyphyletic genus Schefflera (c.
650–900 spp.), which represents five geographically dis-
tinct clades. While it is still too early to make formal tax-
onomic changes to these genera, current evidence sug-
gests that Polyscias sensu lato will likely be realigned
into 5–8 geographically coherent genera, while
Schefflera sensu lato will be split into 10–16 genera.
Several recent phylogenetic studies using molecular
sequence data have provided an increasingly clear under-
standing of relationships among Apiales (e.g. Plunkett and
Lowry 2001, Chandler and Plunkett 2004, Kårehed 2003).
The order is now broadly defined to comprise a number of
well supported groups that appear to have diverged early in
its evolutionary history (Plunkett et al. 2004a). Current infor-
mation suggests that the basally branching lineages within
Apiales are best treated as three small families,
Pennantiaceae, Griseliniaceae and Torricelliaceae (now cir-
cumscribed to include Aralidium and Melanophylla, which
were previously regarded by some authors as distinct fami-
lies; see Airy Shaw 1972, Phillipson and Stone 1980, Schatz
et al. 1998). The remaining generic and specific diversity
within the order belongs to a much larger group, now recog-
nised as suborder Apiineae (see Plunkett et al. 2004a) and
comprising nearly all the taxa traditionally placed in
Apiaceae, Araliaceae and Pittosporaceae.
Recent phylogenetic studies are also providing a more
detailed picture of relationships within Apiineae.
Pittosporaceae are morphologically distinctive and present
no major taxonomic problems at the interfamilial level.
Apiaceae are circumscribed to contain nearly all of the
groups traditionally placed in that family, although our under-
standing of infrafamilial relationships has changed consider-
ably over the last few years (Downie et al. 1996, 1999, 2001,
Plunkett et al. 1996, Plunkett and Downie 1999). Subfamily
Hydrocotyloideae is clearly polyphyletic (see Plunkett and
Lowry 2001, Chandler and Plunkett 2004), with its members
now assigned to at least four different groups spread across
Apiineae. Two new subfamilies have been recognised in
Apiaceae, Azorelloideae, comprising many genera formerly
included in the hydrocotyloids, and Mackinlayoideae, which
includes genera drawn from both Araliaceae and
Hydrocotyloideae (Plunkett et al. 2004a). Recent studies
(Plunkett and Lowry 2001, Chandler and Plunkett 2004,
Introduction
South African Journal of Botany 2004, 70: 382–392 383
Plunkett et al. 2004a, Sprenkle et al. in prep.) have also
shown that Myodocarpaceae represent a distinct family con-
taining three rather anomalous genera previously placed in
Araliaceae (Delarbrea, Myodocarpus and Pseudosciadium)
(Lowry 1986a, 1986b, Lowry et al. 2001). With the exclusion
of Mackinlaya, Apiopetalum and Stilbocarpa (all transferred
to Apiaceae) and Myodocarpaceae, the remaining genera of
Araliaceae comprise a well supported clade, often referred
to as ‘core Araliaceae’ (e.g. Plunkett et al. 1997, Plunkett
and Lowry 2001) and now formally re-circumscribed as
Araliaceae according to the classification of Plunkett et al.
(2004a).
In parallel with these studies, we have also pursued,
together and in collaboration with other colleagues, research
designed to evaluate patterns of evolution within Araliaceae.
Using sequence data from the internal transcribed spacers
(ITS) of nuclear rDNA from a broad sample of taxa (70
species), Wen et al. (2001) identified two major clades with-
in the family, along with several additional lineages that were
poorly resolved at the basal branches of the tree. Building on
this line of investigation, Plunkett et al. (2004b) expanded
the ITS data set to 107 taxa representing 37 of the 41 gen-
era currently recognised in Araliaceae (leaving only four
monotypic or bitypic genera unsampled), and added a com-
plementary data set based on sequences from the trnL-trnF
region of the chloroplast genome. Their study suggested
that Araliaceae contain three major lineages (Figure 1), each
largely correlated with one of the biogeographic centers of
diversity for the family, as well as a number of smaller
clades. The relationships among these lineages, however,
are left unresolved at the base of core Araliaceae. The three
major clades identified by Plunkett et al. (2004b) are the
Polyscias–Pseudopanax group, the Aralia group and the
Asian Palmate group. In addition to these family-level stud-
ies, a series of more focused analyses have also been car-
ried out to evaluate relationships within individual genera (or
groups of genera) and to clarify their placement within core
Araliaceae (e.g. Wen and Zimmer 1996, Mitchell and
Wagstaff 1997, 2000, Wen et al. 1998, Costello and Motley
2001, Eibl et al. 2001, Plunkett et al. 2001, Wen 2001b,
Ackerfield and Wen 2003, Lee and Wen 2002, Valcarcel et
al. 2003, Wen et al. 2003, Plunkett et al. in press, Plunkett,
Lowry, Frodin and Wen in prep.).
Using this phylogenetic framework, Plunkett et al. (2004b)
evaluated the traditional systems of classification of
Araliaceae and found that they inadequately reflect infrafa-
milial relationships. Almost none of the major groups recog-
nised in these systems (e.g. those of Bentham 1867,
Seemann 1868, Harms 1894–1897, Calestani 1905, Viguier
1906, and more recently Hutchinson 1967, Tseng and Hoo
1982) correspond to clades resolved by the molecular analy-
ses. Moreover, Plunkett et al. (2004b) showed that the mor-
phological characters classically employed to delimit infrafa-
milial taxa within Araliaceae are highly homoplastic and of lit-
tle utility at the intergeneric level. They suggested, however,
that it will soon be possible to develop a completely new
infrafamilial system of classification to reflect accurately the
phylogeny of Araliaceae with the aid of new insights from
molecular, biogeographic and morphological sources. In
order to do so, however, new criteria are needed to define
major groups. Most likely, these criteria will emphasise pre-
viously neglected morphological features in combination
with biogeography.
Araliaceae currently comprise 41 genera and about 1 350–
1 400 species. Fifteen of the genera have more than 10
species, but just two genera together account for over half
the species diversity in the family, Polyscias (c. 150 spp.)
and Schefflera (c. 650–900 spp.). Recent studies have
shown that neither of these large genera is monophyletic.
Plunkett et al. (2001) examined Polyscias and found it to be
paraphyletic with respect to at least six other genera, togeth-
er forming a large clade referred to as the Polyscias sensu
lato group. This finding was confirmed in subsequent stud-
ies focusing on individual groups within Polyscias sensu lato
(Eibl et al. 2001, Plunkett et al. in press), and in the family-
level analyses of Wen et al. (2001) and Plunkett et al.
(2004b) (Figure 1). Schefflera is highly polyphyletic, with
species belonging to five separate clades (Figure 1) distrib-
uted across Araliaceae, as indicated in the two-marker study
of Plunkett et al. (2004b), and corroborated in a more com-
prehensive study of Schefflera using a substantially broader
sampling of more than 60 species (Plunkett, Lowry, Frodin
and Wen in prep.). Clearly, major taxonomic realignments
will be required to delimit monophyletic groups encompass-
ing the species currently assigned to these two genera, and
this could potentially have a profound effect on generic
delimitations within core Araliaceae.
The objectives of this paper are to review the phylogenet-
ic status of araliaceous genera as currently circumscribed,
and to consider alternative circumscriptions for certain gen-
era that would render monophyletic groups and more accu-
rately reflect evolutionary history. It is premature at this time
to propose a new system of classification for core
Araliaceae, but our understanding of infrafamilial relation-
ships has progressed to a point where it is useful to put for-
ward our ideas about how genera will likely be delimited in
the coming years.
Evaluation of Major Genera and Groups of Araliaceae
Schefflera sensu lato — Over the last few decades the con-
cept of the pantropical genus Schefflera has been expanded
to include all Araliaceae with palmately compound leaves
and that lack both an articulation at the base of the ovary
and prickles, spines or similar armed structures (Frodin
1975, see also Frodin 1986, 1989, 1993, 1995, Smith and
Stone 1965, Smith 1985, Lowry 1989), an interpretation that
was initially advocated by Baillon (1878) and Harms
(1894–1897). This broad definition encompasses species
that have been assigned at one time or another to more than
a dozen groups previously treated as distinct genera (see
Table 1). However, a succession of molecular studies has
shown clearly that species now assigned to Schefflera
belong to five distinct, geographically coherent groups: the
Asian clade, the Neotropical clade, the African–Malagasy
clade, the Southwest Pacific clade and Schefflera sensu
stricto. An initial evaluation of these five groups has been
conducted using a broad sampling of species (Plunkett,
Lowry, Frodin and Wen in prep.), the main points of which
will be summarised here.
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Figure 1: Strict consensus of 50 000 shortest trees showing relationships among 108 representative taxa of Araliaceae and outgroups, based
on maximum parsimony analysis of a combined ITS + trnL-trnF data set (redrawn from Plunkett et al. 2004b), bootstrap percentages are indi-
cated above the nodes. Major clades discussed in the text are bracketed and labelled; the five clades of Schefflera sensu lato are also high-
lighted and labelled
The Asian clade of Schefflera sensu lato belongs to the
broader Asian Palmate group of Araliaceae (Figure 2). It
comprises perhaps 200–300 species ranging from eastern
Asia and the Himalayas (c. 50 spp.) through Indochina (c. 35
spp.) and extending south and east throughout Malesia and
on to Australia and the Solomon Islands. In the study of
Plunkett et al. (2004b), sampling was limited (Figure 1), but
has now been broadened to include over 20 species from
this region (Plunkett, Lowry, Frodin and Wen in prep.).
Results from this more recent study strongly support the
monophyly of Asian Schefflera and moreover suggest that
the species from New Guinea represent a well supported
subgroup. The Asian Palmate group of Araliaceae also
includes a second clade of Schefflera sensu lato, the
Neotropical group. This finding was initially based on just
two exemplars (Plunkett et al. 2004b), but has since been
confirmed (Plunkett, Lowry, Frodin and Wen in prep.) using
an expanded sample of seven species representing several
of the segregate groups from the New World (e.g.
Didymopanax and Sciodaphyllum). This second clade of
Schefflera sensu lato represents a total of c. 300 species
from the Neotropics (Frodin 1995).
A third clade of Schefflera sensu lato contains c. 50
species from Africa and Madagascar (Figure 1). Although
Plunkett et al. (2004b) employed a limited sampling from this
region, the monophyly of this group has also been confirmed
with the inclusion of eight additional species in the more
focused analysis (Plunkett, Lowry, Frodin and Wen in prep.).
The Southwest Pacific clade of Schefflera sensu lato is
part of the broad Polyscias-Pseudopanax clade recognised
by Plunkett et al. (2004b), and includes members of the seg-
regate genus Plerandra, which extends from Fiji west and
northwest to New Guinea (Smith 1985, Lowry 1989).
Although relationships among the five species sampled by
Plunkett et al. (2004b) are not well resolved (Figure 3), the
more detailed analysis (Plunkett, Lowry, Frodin and Wen in
prep.) based on 20 species reveals several subclades that
correspond closely to morphologically well delimited groups,
viz. Plerandra and Dizygotheca as well as two informal
species groups (‘Canacoschefflera’ and ‘Gabriellae’) (Lowry
and Frodin unpublished, see also Lowry 1989)). A somewhat
surprising result is the sister-group relationship between the
southwest Pacific Schefflera clade and the genus Meryta
within the broader Polyscias–Pseudopanax clade (Figure 3).
Meryta has a tropical south Pacific distribution (New
Caledonia and New Zealand across Melanesia to southern
Polynesia), and a particularly distinctive morphology in
Araliaceae (simple leaves and a dioecious sexual system;
cf. Lowry 1988, 1989). In turn, the Meryta + Southwest
Pacific Schefflera clade forms a trichotomy with two distinct
and well supported clades of Pseudopanax species, sug-
gesting that the latter may not be monophyletic (see below).
The fifth and final clade of Schefflera sensu lato compris-
es eight species (Figure 1) distributed in New Caledonia,
Vanuatu, Fiji, Samoa and New Zealand (Lowry 1989). As
this group includes Schefflera digitata J.R. Forst. and G.
Forst., the type species of the genus, it therefore comprises
Schefflera sensu stricto. The members of this group share
numerous morphological features, and are easily distin-
guished from the other taxa in Schefflera as currently
defined. Because Schefflera sensu stricto comprises only
eight species, all remaining taxa currently assigned to the
genus — nearly 600 described species and perhaps sever-
al hundred more undescribed — will have to be transferred
to other genera, thus requiring major taxonomic adjust-
ments. It is, however, premature to propose formal taxo-
nomic changes until each of the four larger clades discussed
above has been studied in much greater detail. Generic
names already exist for most of the groups that will ulti-
mately be recognised, but hundreds of new combinations
will nonetheless be needed.
Polyscias and its relatives — The circumscription of the pale-
otropical genus Polyscias was expanded during the latter
part of the 20th century, in a manner parallel to that of
Schefflera (Stone 1965a, 1965b, Smith and Stone 1965,
Bernardi 1971, Phillipson 1978, 1979, Smith 1985, Lowry
1989, Lowry et al. 1999). The broad concept of this genus,
Table 1: Prospective generic delimitations in core Araliaceae
Aralia L., Astrotricha DC., Brassaiopsis Decne. and Planch., Cephalaralia Marchal,
Cheirodendron Seem., Cussonia Thunb., Eleutherococcus Maxim., Fatsia Decne. and
Planch., Gamblea C.B. Clarke, Harmsiopanax Warb., Hedera L., Heteropanax Seem.,
Kalopanax Miq., Macropanax Miq., Merrilliopanax H.L. Li, Meryta J.R. Forst. and G. Forst.,
Metapanax J. Wen and Frodin, Motherwellia F. Muell., Oplopanax (Torrey and A. Gray) Miq.,
Panax L., Raukaua Seem., Seemannaralia R. Vig., Tetrapanax (K. Koch) K. Koch, Treveisa Vis.
Dendropanax Decne. and Planch., Oreopanax Decne. and Planch., Osmoxylon Miq. (+
Boerlagiodendron Harms), Pseudopanax K. Koch (+ Neopanax H.H. Allan, recently resurrect-
ed), Sinopanax H.L. Li
Anakasia Phillipson, Chengiopanax C.B. Shang and J.Y. Huang, Cromapanax A.J.C. Grierson,
Woodburnia Prain
Schefflera J.R. Forst. and G. Forst. sensu lato (incl. Brassaia Endl., Crepinella Marchal,
Didymopanax Decne. and Planch., Dizygotheca N.E. Br, Plerandra A. Gray, Heptapleurum
Gaertn., Sciodaphyllum P. Browne, and Tupidanthus Hook. f. and Thomson), Polyscias J.R.
Forst. and G. Forst. sensu lato (incl. Arthrophyllum Blume, Cuphocarpus Decne. and Planch.,
Gastonia Comm. ex Lam., Munroidendron Sherff, Reynoldsia A. Gray, Tetraplasandra A. Gray)
Genera unlikely to change (24)
Genera whose circumscription may
change or will soon be changed (5)
Genera of uncertain status (4)
Genera whose delimitation must be
modified (8)
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which was used by some authors in the late 19th century (e.g.
Harms 1894–1897) before a narrower interpretation was
generally adopted (e.g. Viguier 1905, 1906), includes all
araliads having pinnately-compound leaves, an articulated
pedicel, and a 2–5(–8)-carpellate gynoecium. As such,
Polyscias now comprises species previously placed in near-
ly a dozen segregate genera (see Table 1). Plunkett et al.
(2001) showed, however, that Polyscias (as currently
defined) is paraphyletic with respect to six other genera
(Gastonia, Cuphocarpus, Munroidendron, Reynoldsia,
Tetraplasandra and Arthrophyllum), a finding that has been
confirmed in a series of studies focusing on several individ-
ual subclades, particularly the Tieghemopanax group cen-
tered in New Caledonia (Eibl et al. 2001) and the Indian
Ocean Basin group, with species in Madagascar, the
Mascarene and Comoro Islands and tropical Africa (Plunkett
et al. in press), as well as the broader family level analyses
of Wen et al. (2001) and Plunkett et al. (2004b) (Figure 3).
The genus Gastonia (7 spp.) is polyphyletic (Figure 3), a
finding that was first suggested by Plunkett et al. (2004b). In
their recent study of Indian Ocean Basin Polyscias, Plunkett
et al. (in press) sampled four of the seven species of
Gastonia. Three species were placed in two different sub-
clades within the Indian Ocean Basin clade, and the fourth
species belongs to a clade comprising taxa largely from New
Guinea. Gastonia has been distinguished from Polyscias by
the absence of an articulation on the pedicel. In addition,
Phillipson (1970) used the presence of radiating stigmatic
arms in the fruits to help to separate Gastonia from a group
of Polynesian genera (Munroidendron, Reynoldsia and
Tetraplasandra) whose styles are fused to form a conical
stylopodium. However, it is now clear that these characters
have evolved several times independently in core Araliaceae
(Wen et al. 2001, Plunkett et al. 2004b). Loss of the pedicel
articulation appears to be particularly homoplastic. For
example, several Malagasy species currently placed in
Polyscias (despite the apparent contradiction with generic
definitions) have independently lost the articulation (Plunkett
et al. in press). The presence of an articulation can vary
even within a species, as noted by Tennant (1960, 1968) in
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Figure 2: Enlargement of the ‘Asian Palmate Group’ of Araliaceae from Figure 1 (based on the ITS + trnL-trnF data set from Plunkett et al.
2004b). Bootstrap percentages are indicated above the nodes, and major clades discussed in the text are bracketed and labelled
his description of an unarticulated variety of Polyscias
stuhlmannii Harms. Likewise, radiating style arms are found
in only two of the three species of Gastonia in the
Mascarene Islands, while in G. rodriguesiana Marais they
form a low crest (Marais 1984, 1990).
The close relationship between Munroidendron,
Reynoldsia and Tetraplasandra has been confirmed by
recent studies (e.g. Plunkett et al. 1997, 2001, 2004b,
Costello and Motley 2001, Plunkett and Lowry 2001, Wen et
al. 2001), as has their affinity to species of Gastonia and
Polyscias from New Guinea (Plunkett et al. in press).
Although sampling remains incomplete, Costello and Motley
(2001, 2002) suggested that Munroidendron, Tetraplasandra
and Reynoldsia form a monophyletic group, but that the
extra-Hawaiian species of Reynoldsia are paraphyletic with
respect to the two other genera.
Because of its unicarpellate gynoecium, the endemic
Malagasy genus Cuphocarpus has been recognised as dis-
tinct from Polyscias (Viguier 1905, Bernardi 1971). Plunkett
et al. (2001) showed, however, that the one species of
Cuphocarpus they analysed (C. aculeatus Decne. and
Planch.) was nested well within the Polyscias sensu lato
clade. More recently, Plunkett et al. (in press), using a larg-
er sample, established that C. aculeatus, a coastal species
in eastern Madagascar, is most closely related to a group of
species of Polyscias and Gastonia from the Mascarene
Islands, whereas the other two species they examined (C.
briquetianus Bernardi and C. humbertianus Bernardi) form a
separate clade whose relationship is unresolved within the
Indian Ocean Basin clade. Reduction to a single carpel has
also occurred independently in the genus Arthrophyllum,
which extends from Malesia to New Caledonia (Phillipson
1977, 1979), but is sister to several Australasian species of
Polyscias that have two or more carpels (Plunkett et al.
2004b, in press).
It is clear that current generic limits within the Polyscias
sensu lato clade are inadequate, and in many cases do not
correspond to monophyletic groups. One option for rectifying
this situation would be to broaden Polyscias even further to
include all members of the clade. As Plunkett et al. (2001)
pointed out, this would satisfy the criterion of monophyly, but
would result in a heterogeneous genus that is particularly
diverse morphologically and difficult to characterise.
Moreover, the adoption of such a broad concept of Polyscias
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Figure 3: Enlargement of the ‘Polyscias–Pseudopanax Group’ of Araliaceae from Figure 1 (based on the ITS + trnL-trnF data set from Plunkett
et al. 2004b). Bootstrap percentages are indicated above the nodes, and major clades discussed in the text are bracketed and labelled
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simply relegates the problem of defining phylogenetically
meaningful groups to the infrageneric level. An alternative
approach, first proposed by Plunkett et al. (2001), would be
to recognise 5–8 realigned genera within the Polyscias
sensu lato clade, each of which would be both morphologi-
cally and geographically coherent. Using this approach, the
name Polyscias would be restricted to a group of c. 12
species in the southwest Pacific and Malesia, including P.
scutellaria N.L. Burm. (= P. pinnata J.R. Forst. and G. Forst.,
the type of the genus; see Stone 1965b). Generic names are
available for most or all of the other groups, and because the
Polyscias sensu lato clade already includes species current-
ly placed in seven genera, there would be little change in the
number of generic names in use. However, substantial taxo-
nomic transfers would be needed to place each species in
one of the newly circumscribed genera.
The Aralia group — A second major clade of Araliaceae
identified by Plunkett et al. (2004b) comprises two genera:
the herbaceous, palmate-leaved Panax (Lee and Wen
2004), and the mostly woody, pinnate-leaved genus Aralia,
which has recently been expanded to include the segregate
genera Pentapanax Seem. and Sciadodendron Griseb.
(Wen 1993, 2001b, 2002; Wen et al. 2002). Although Harms
(1894–1897) recognised a relationship between Panax and
Aralia, they were placed in different tribes in all of the other
major infrafamilial classifications of Araliaceae (e.g.
Bentham 1867, Seemann 1868, Calestani 1905, Viguier
1906, Hutchinson 1967, Tseng and Hoo 1982), largely
because of the highly reduced morphology of Panax, which
made it difficult to assess its relationships using morpholog-
ical characters alone. Recent studies based on molecular
sequence data (Wen and Zimmer 1996, Wen et al. 1998,
2001, Wen 2001a, 2001b, 2002) and other lines of evidence
such as morphology (Wen 1993, 2002) and pollen ultra-
structure (Wen and Nowicke 1999), have confirmed the
affinity of Panax and Aralia beyond any doubt. Furthermore,
Wen et al. (2001), in their broad ITS analysis of Araliaceae,
suggested that the Aralia group forms a large clade with the
Polyscias–Pseudopanax clade. Although this relationship
was not well supported in the combined ITS + trnL-trnF
study (Figure 1), it should be tested further with additional
markers. Understanding the origin of the predominantly
north temperate Aralia–Panax group will be of interest to
biogeographers studying diversification in northern hemi-
sphere taxa, several of which have been shown to have orig-
inated in tropical or even austral areas (Wen 1999).
The Asian Palmate group — The third major lineage of
Araliaceae, the Asian Palmate group, is highly complex in its
morphology and encompasses all of the character states
exhibited by Araliaceae as a whole (Wen et al. 2001,
Plunkett et al. 2004b). Previous authors (e.g. Seemann
1897, Harms 1898, Hutchinson 1967, Tseng and Hoo 1982,
Shang and Callen 1988) did not recognise the relatedness
of the members of this group, but instead placed them in
several different parts of the family. The clade comprises 19
genera, including two of the five major groups of Schefflera
(Figure 2). Nearly all of the genera belonging to the Asian
Palmate group have geographic distributions restricted to or
centred in Asia, with four notable exceptions. Dendropanax
(c. 80 spp.) is widely disjunct between tropical and subtrop-
ical Asia and the Neotropics (Wen et al. 2001, Plunkett et al.
2004b) and a parallel disjunction occurs between two close-
ly related genera, the monotypic Taiwanese Sinopanax and
the large Neotropical Oreopanax. The third extra-Asian
member of this group comprises the Neotropical species of
Schefflera sensu lato, while the fourth intercontinental dis-
junct is Oplopanax, with two species in temperate eastern
Asia and one species in northwestern North America.
Within the Asian Palmate group, several well supported
relationships can be recognised (Figure 2). Eleutherococcus
and Kalopanax are closely related, as are Macropanax and
Metapanax. Metapanax was recently described (Wen and
Frodin 2001) to include two species from China and Vietnam
previously placed in various genera (most recently in
Pseudopanax, where they clearly do not belong).
Brassaiopsis and Trevesia form a well supported clade, and
a detailed analysis of this group (Wen et al. 2003) has
shown that the monotypic Vietnamese genus Grushvitzkya
Skvortsova and Aver. is nested within Brassaiopsis, neces-
sitating its placement in synonymy. Several authors have
recently discussed and evaluated the generic delimitations
of these and other genera in the Asian Palmate group,
including Brassaiopsis (Wen et al. 2003, Mitchell and Wen in
press), Eleutherococcus (Hu 1980, Kim 1997, Yi and Wen in
prep.), Fatsia (Lee and Lee 1991), Gamblea (Shang et al.
1999), and Metapanax (Wen and Frodin 2001). At present,
most genera in the Asian Palmate group are well circum-
scribed and represent monophyletic assemblages. Recent
molecular data suggest, however, that the delimitation of the
disjunct genus Dendropanax needs to be re-evaluated and
that the relationships of Oreopanax should be re-examined
with regard to Fatsia, Hedera and Sinopanax (Lee, Wen,
Plunkett and Lowry in prep.).
Other groups — As mentioned above, Plunkett et al. (2004b)
identified several additional clades that form part of the poly-
tomy at the base of core Araliaceae (Figure 1).
Cheirodendron from Hawaii and the Marquesas Islands
forms a clade with the New Zealand endemic Raukaua, a
relationship first suggested by Mitchell et al. (1997) based on
a molecular and morphological phylogenetic study by
Mitchell and Wagstaff (1997). Cheirodendron is distinctive
within Araliaceae in having opposite leaves (spirally arranged
in juvenile individuals), but it shares several features with
Raukaua, including palmately compound leaves (in Raukaua
mostly in juvenile foliage), paniculate inflorescences with
oppositely arranged umbellules, pentamerous flowers with
2–5 carpels and an articulated pedicel, and fruits with lateral-
ly compressed endocarps. Mitchell and Wagstaff (1997,
2000) have also shown that two species currently assigned
to Pseudopanax, P. laetevirens from Chile and P. gunnii from
Tasmania, likewise belong to this clade. The presence of
members of this clade in Tasmania, New Zealand and South
America may reflect continental movements in the late
Eocene or early Miocene, but the distribution of
Cheirodendron, which occurs only on relatively recent vol-
canic islands, has almost certainly resulted from more recent
long-distance (Mitchell and Wagstaff 2000) dispersal.
Another clade at the basal polytomy of Araliaceae com-
prises the widespread African genus Cussonia (which also
extends to Yemen and the Comoro Islands; see Lowry et al.
1999), and Seemannaralia, an endemic South African genus
(Figure 1). Seemannaralia was originally described as a
species of Cussonia, but was later regarded as only distant-
ly related because of its simple leaves (vs palmately lobed
or compound leaves in Cussonia) and its dry, winged (rather
than fleshy) fruit (Burtt and Dickison 1975). Despite these
obvious morphological differences, available molecular data
provide moderate support for a sister relationship (Plunkett
et al. 2004b), again linking groups with similar geographic
distribution.
The remaining clades at the base of core Araliaceae each
contain only a single genus (viz. Cephalaralia, Motherwellia,
Osmoxylon and Astrotricha), except for a clade uniting the
African–Malagasy species of Schefflera sensu lato with the
anomalous Malesian Harmsiopanax, which ranges from
New Guinea to Java and Malaysia (Phillipson 1973, 1979).
This relationship, however, is weakly supported, and consid-
ering the very distinctive morphology of Harmsiopanax, we
suspect that it may not be confirmed in studies based on
more comprehensive sampling.
Generic Delimitations in Core Araliaceae
Over the last decade, we have progressively developed a
more refined understanding of relationships both within
Apiales and among the members of Araliaceae. Many
groups are so well supported in study after study that there
is little doubt as to their monophyly. A few others, however,
appear to be less robust, and the topology at the base of the
Araliaceae clade remains largely unresolved (Figure 1).
Despite the many advances, it is still too early to attempt an
infrafamilial classification that fully and accurately reflects
phylogeny, particularly while analyses of Schefflera sensu
lato and Polyscias sensu lato remain largely preliminary.
Nevertheless, we are at a stage where the definition of most
other araliaceous genera appears to have stabilised and
where we can make a reasonable estimate of how the
remaining groups will be redefined. Herein, we review the
status of the currently accepted genera and speculate on
how many of these genera will likely be recognised in a new
infrafamilial classification system.
Plunkett et al. (2004b) listed 41 currently recognised gen-
era of core Araliaceae. Recent studies suggest that 24 of
these genera represent well supported, monophyletic groups
whose status is unlikely to change in the coming years (Table
1). These include Aralia (68 spp.), which has been substan-
tially re-aligned based on a series of phylogenetic studies
(e.g. Wen 1993, 2001b, 2002, Wen et al. 2002), as well as
many of the medium sized and smaller genera. Recent phy-
logenetic results (Mitchell and Wagstaff 1997, Plunkett et al.
2004b) indicate two genera, Osmoxylon (c. 50 spp.) and
Pseudopanax (6 spp.), may each need to be split.
Osmoxylon could represent two distinct lineages (Plunkett et
al. 2004b; see also Frodin 1998), one of which may corre-
spond to the previously recognised genus Boerlagiodendron,
which was placed in synonymy by Phillipson (1976). With
regard to Pseudopanax, several molecular analyses indicate
that its members form two clades (Mitchell et al. 1997, Wen
et al. 2001, Plunkett et al. 2004b), one of which appears to
correspond to the segregate genus Neopanax, which was
recently resurrected (Frodin and Govaerts 2004). As men-
tioned above, however, Mitchell and Wagstaff (1997, 2000)
have also shown that P. laetevirens and P. gunnii (from Chile
and Tasmania, respectively) belong to the Cheirodendron +
Raukaua clade, suggesting that they will have to be exclud-
ed from Pseudopanax.
The delimitation of genera in the Asian Palmate group has
long been controversial, in particular regarding the limits of
Brassaiopsis, Dendropanax, Eleutherococcus, Gamblea, and
Nothopanax Miq. (whose Asian members now comprise the
newly described genus Metapanax). Recent studies have led
to changes in the delimitation of some of these genera, includ-
ing Brassaiopsis (Wen et al. 2003, Mitchell and Wen in press),
Eleutherococcus (Hu 1980, Kim 1997, Yi and Wen in prep.),
and Metapanax (Wen and Frodin 2001). Molecular data also
suggest that two currently recognised genera may not be
monophyletic, the Neotropical genus Oreopanax and the
Asian-Neotropical disjunct genus Dendropanax (Lee and Wen
2002, Lee, Wen, Plunkett and Lowry in prep.). It appears that
the relationships of the New World members of the Asian
Palmate group are far more complex than initially thought,
and that additional studies will be needed to resolve their posi-
tions and re-evaluate generic concepts. 
To date we have been unable to analyse material from
four small genera: Anakasia, Chengiopanax, and
Woodburnia, as well as Cromapanax, a genus that may be
based on an artifact. The status of these genera remains
uncertain (Table 1), but geography and morphology suggest
their inclusion in the Asian Palmate clade. In particular, the
relationship of Chengiopanax to Gamblea needs further
analysis, as these two genera share a close resemblance
and differ only in the compression of the fruits (cf. Shang and
Huang 1993, Shang et al. 1999). The positions of the other
genera are more obscure, and molecular analyses may be
required to evaluate their relationships as well.
As indicted above, the polyphyletic genus Schefflera rep-
resents five unrelated clades, but the number of genera to
be recognised from these clades has yet to be determined.
The generic name Schefflera must be restricted to the type
species, S. digitata, and its close relatives — eight species
in total (see Lowry 1989). All of the remaining species cur-
rently included in Schefflera sensu lato will have to be trans-
ferred to one of several newly-recognised or reinstated gen-
era. The Southwest Pacific clade could represent a single
genus, although it contains four groups that are well defined
morphologically, including Dizygotheca and Plerandra, as
well as two others that have not as yet been formally recog-
nised. If the detailed molecular phylogenetic studies current-
ly under way (using a much broader sampling now available)
indicate that each of these groups is well supported, then we
will likely recognise them as separate genera.
The large Neotropical Schefflera clade includes a number
of formerly recognised segregate genera (e.g. Crepinella,
Didymopanax and Sciodaphyllum) and several informally
recognised groups (Plunkett, Lowry, Frodin and Wen in
prep.), some or all of which may warrant generic status.
Although the monophyly of the Neotropical group has been
South African Journal of Botany 2004, 70: 382–392 389
Lowry, Plunkett and Wen390
clearly established, our limited sampling to date does not yet
allow us to evaluate relationships among its members. It
seems improbable, however, that Neotropical Schefflera will
ultimately be placed in a single genus. A more likely realign-
ment would result in the recognition of three or four genera.
The same is true for the Asian Schefflera clade, which
includes several previously accepted genera (e.g. Agalma,
Heptapleurum, and Tupidanthus) as well as many informally
recognised groups. Again, broader sampling will be required
to elucidate the phylogeny of Asian Schefflera, which may
also represent three or more genera.
The African–Malagasy Schefflera clade appears to com-
prise at least two morphologically well delimited groups
(Lowry and Frodin unpublished), each of which may warrant
recognition at the generic level. Our initial molecular data set
was not large enough to evaluate these groups (Plunkett et
al. 2004b), but a broader sampling suggests that the African-
Malagasy clade may indeed comprise more than one group
(Plunkett, Lowry, Frodin and Wen in prep.).
To achieve monophyly, the species currently assigned to
Schefflera sensu lato must therefore be divided among a
minimum of five different genera. With the notable exception
of Schefflera sensu stricto, the other clades all represent
very speciose groups. Within these clades, most species fall
into morphologically and geographically distinctive sub-
groups, at least some of which will likely deserve recognition
at the generic level. Taken together, we therefore estimate
that Schefflera (as currently circumscribed) will ultimately be
reconfigured into 10 to 16 morphologically and geographi-
cally coherent genera.
Finally, the species of Polyscias are paraphyletic with
respect to members of six other genera (Table 1), at least
three of which appear to be non-monophyletic
(Cuphocarpus, Gastonia, and Reynoldsia). Although we
have not completed detailed analyses of all subclades with-
in Polyscias sensu lato, it is clear that several of them justi-
fy recognition at the generic level. Polyscias sensu stricto
will likely be limited to a group of c. 12 closely related
species from the Southwest Pacific and Malesia. The
Tieghemopanax group, centered on New Caledonia (Eibl et
al. 2001), also clearly represents a distinct genus (Lowry
and Plunkett in prep.). The Indian Ocean Basin Polyscias
group probably comprises one or possibly two genera
(Plunkett et al. in press), and both the New Guinea-
Tetraplasandra group and the Arthrophyllum group most
likely represent two genera each. We have not yet been able
to sample the New Guinea endemic Palmervandenbroekia
Gibbs, and our sampling of Polyscias sect. Eupteron (Miq.)
Phillipson is limited, but given the resolution obtained for
other groups in Polyscias sensu lato, we do not anticipate
any difficulties assessing their relationships once more
material becomes available. After realignment, therefore, we
anticipate that members of the Polyscias sensu lato clade
will be distributed among 5–8 genera defined using mor-
phology and geography, most of which will contain species
currently placed in two or more genera.
Our understanding of phylogenetic relationships within
Araliaceae suggests that 24 of the 41 currently recognised
genera will likely remain unchanged in their circumscriptions
(Table 1). These include many of the smaller genera as well
as the medium-sized genus Aralia (68 spp.), whose taxono-
my has recently been extensively revised. The Malesian
genus Osmoxylon may be narrowed with the resurrection of
Boerlagiodendron, and the definition of Pseudopanax has
been narrowed to exclude Neopanax (Frodin and Govaerts
2004). We are currently unable to assess the status or rela-
tionships of four small Asian genera, Chengiopanax (2 spp.)
and the monotypic Anakasia, Woodburnia and Cromapanax,
although the latter may have been based on an artifact (see
Frodin and Govaerts 2004), in which case the name would
be invalid. Based on the available evidence, Schefflera
sensu lato will probably be divided into c. 10–16 genera.
Realignment of the seven genera currently comprising
Polyscias sensu lato will not substantially change the total
number recognised (five to eight), but the circumscription of
each will be vastly different.
As we progress toward the development of a robust sys-
tem of infrafamilial classification for Araliaceae based on a
detailed assessment of phylogenetic relationships, it is now
clear that a number of generic circumscriptions must be fun-
damentally modified and that as many as half of the species
in the family will require transfer to newly resurrected or
delimited genera. The total number of genera in the family will
probably increase to at least 45, and more likely between
50–56. By carefully evaluating molecular data in comparison
with morphology and biogeography, we seek to define
monophyletic genera that can be recognised by easily
observed features in conjunction with geographic distribution.
This may seem like a difficult challenge for a diverse family
where traditional systems of classification and generic delim-
itations are so inadequate, but the progress made during the
last few years clearly indicates that we are approaching a
comprehensive understanding of evolutionary patterns in
Araliaceae and thus it will soon be possible to recognise sta-
ble and well circumscribed genera throughout the family.
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